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© A ball bearing screw and nut assembly. 

© A ball bearing screw and nut assembly, particu- 
larly for use in aircraft, Includes a channel-forming 
ball return guide (12) having a channel member 
extending transversely of the longitudinal axis of the 
assembly. The Internal radial dimension of the chan- 
nel member is substantially equal to the diameter of 
each bail (10) to define a recirculating passage of 
constant dimensions with the external surface of the 
nut (6). End passages are provided through the wall 
of the nut (6) at each end of the channel member 
(12) connecting the recirculating passage and the 
helical channel formed between the screw (2) and 
*2 nut (6). The external surface of the nut is smooth 
^and unaltered between the end passages. 

s 



CO 
CM 



Ul 




Xerox Copy Centre 



6/19/2007 /"EAST Version: 2.0.3.0 



1 



0 261 431 



2 



This invention relates to ball-bearing screw and 
nut assemblies, particularly for use in aircraft. 

BACKGROUND OF THE INVENTION 



said channel member connecting the ends of said 
helical channel and said recirculating passage, said 
external surface being substantially smooth and 
unaltered between said end passages. 



DESCRIPTION OF THE DRAWINGS 

Figure 1 is a diagrammatic representation of 
a ball bearing screw and nut assembly according 
to one embodiment of the invention, 

Rgure 2 is a longitudinal cross-sectional 
view of the assembly of Rgure 1 taken on the line 
ll-ll of Rgure 1, and 

Figure 3 is a cross-sectional view of the 
assembly of Rgure 1 taken on the lines IIWII of 
Rgure 1 and rotated through 90°. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

Referring to the drawings, a ball-bearing screw 
2 is formed with a helical groove 4 which projects 
through a tubular nut body 6 around the elongate 
screw 2. The nut body 6 is formed with a helical 
groove 8, as shown in Rgure 2, which cooperates 
with the groove 4 to define a helical channel filled 
with anti-friction balls 10. The balls 10 interconnect 
the nut body 6 and the screw 2 in a conventional 
manner to permit relative axial movement there- 
between when there is relative rotational motion 
between the nut body 6 and the screw 2. 

As is well known, it is necessary to provide a 
recirculating means connecting the ends of the 
helical channel so that an endless circuit of balls 10 
is contained within the nut body 6. In one prior 
arrangement this has been achieved by providing 
an external tube through which the balls pass. After 
a number of load-carrying turns, it has been found 
that it is difficult to maintain the form of the tube. In 
particuiar.both ends become subject to heavy wear 
and an externally damaged thin-walled tube causes 
jamming of the ball circuit. Accurate shimming be- 
tween ball nut and return tube is required to ensure 
non-jamming conditions whilst attachment of the 
tube can only be achieved by a strapping tech- 
nique. In order to reduce, or substantially obviate, 
the disadvantage of the just-described mechanism, 
1 utilize the substantially smooth and unaltered ex- 
ternal surface of the nut body 6 without the provi- 
sion of any grooves therein or any external recir- 
culating tubeT^ 

In order to recirculate the balls 10, I provide a 
channel-forming ball return guide member compris- 
ing a channel member 12 extending transversely of 
the longitudinal axis of the nut and screw assembly 
as shown in Rgure 1. The channel member 12 is a 



There have been many proposals for the man- 
ufacture of a recirculating ball-bearing screw and 
nut mechanism of the kind in which the screw of 
the mechanism comprises a shaft which has an io 
external helical groove. A cooperating nut com- 
prises a tubular sleeve encircling the shaft and 
having an internal helical groove which defines a 
helical working track with the groove of the shaft. A 
plurality of friction-reducing ball bearings run in the 15 
helical working track to effect cooperation between 
the nut and the screw. As is well known, the balls 
move from one end to the other of the working 
track during relative rotation of the nut and screw 
and are returned from said other to said one end of 20 
the working track by way of a recirculating track. In 
some arrangements the recirculating track may be 
cut into the external surface of the nut body or 
drilled therethrough. Thus the thickness of the nut 
body is interfered with and may be considerably 25 
reduced by the track cut into, or through, the nut 
body. In other proposals, an external tube has been 
provided to facilitate recirculation of the ball bear- 
ings. 



SUMMARY OF THE INVENTION 

It is an object of the present invention to pro- 
vide an improved ball bearing screw and nut as- 35 
sembly wherein the above-mentioned reduction of 
the nut body is not present. 

According to the present invention there is 
provided a ball bearing screw and nut assembly 
comprising, a screw formed with a helical groove, a 40 
tubular nut body around said screw formed with an 
internal helical groove having a radius of curvature 
co-operating with said screw groove to define a 
helical channel, a plurality of anti-friction balls in 
said helical channel inter-connecting said nut body 45 
and screw whereby relative rotation therebetween 
provides relative axial motion, a cast stool channel- 
forming ball return guide mounted on the external 
surface of said nut body, said channel-forming ball 
return guide comprising a channel member extend- so 
ing transversely of the longitudinal axis of said 
assembly between firsthand second integral end 
portions, the internal radial dimension of said chan- 
nel member being substantially equal to the diam- 
eter of each of said balls to define a recirculating 55 
passage of constant dimensions with the external 
surface of said nut body, and end passages 
through the wall of said nut body at each end of 
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steel investment casting and extends transversely 
of the longitudinal axis of the assembly between 
first and second integral end portions 14 and 16, 
the whole being cast as one unit The portion 15 
between the end portions 14 and 16 is of less 
thickness than the end portions. 

Referring to Figure 2, it will be seen that the 
channel member 12 has an internal radial dimen- 
sion substantially equal to the diameter of each of 
the balls 10 so as to define a recirculating passage 
of constant dimensions with the external surface of 
the nut body. The channel member 12 commu- 
nicates with the helical channel, formed by helical 
grooves 4 and 8, by way of end passages, such as 
18, through the wall of the nut body 6 at each end 
of the channel member 12(see Figure 3). 

Ball deflectors, such as 20 (Figure 3), are pro- 
vided at each end of the helical channel so as to 
deflect the balls 10 as they move around the hel- 
ical channel 4.8. Each bail deflector 20 is in the 
shape of a short helical portion, as illustrated, of 
generally circular cross-section adapted to extend 
into the thread formed on the screw 2. Each of the 
ball deflectors has a stem or stud 22 adapted to 
extend through a radial passage 24 as shown in 
Figure 3. The outer end of each stem 22 is thread- 
ed and operates to maintain the channel member 
12 in position after a respective threaded cas- 
tellated self-locking nut 26 or 28 is fastened down. 
The cotter pin 30 or 32 is used to ensure extra 
security of the self-locking nut 26 or 28 respec- 
tively. 

As will be apparent from Figure 3, the ball 
deflector 20 is adapted to engage balls 10 moving 
anti-clockwise and to cause those balls to move 
outwardly through end passage 18. The balls 10 
then traverse the recirculating passage formed by 
channel member 12 to the other end of the recir- 
culating passage where they are deflected inwards 
through a corresponding end passage and again 
enter into engagement with the helical channel 
formed by the grooves 4 and 8. When reverse 
relative rotation occurs between the screw 2 and 
nut body 6, the balls 10 move In the opposite 
direction in the recirculating passage formed by 
channel member 12. 

The described embodiment of the invention is 
particularly designed for use in aircraft applications 
where one is particularly concerned with safety and 
strength of the components due to the high loads 
encountered. In some prior arrangements weak- 
ness of components has been a disadvantage. 
Hence, in the described embodiment channel 
member 12 is a steel investment casting. The 
process used is a precision casting process requir- 
ing minimum machining. Also, in some prior ar- 
rangements it has been found that items, such as 
the balls, may break and interfere with.or jam the 



operation of the ball bearing screw and nut assem- 
bly. If broken balls jam, they could result in break- 
ing the stud 22 off the bail deflector 20 whereby 
the ball deflector 20 would slide round. In some 

5 instances where this has happened, ball return 
tubes have been forced out of position and all the 
bails have been lost from the bail and screw as- 
sembly. Since there may be several such assem- 
blies used in an aircraft, this can be a serious 

io problem. 

I have discovered that the disastrous results of 
the above problem can be reduced by providing a 
spherical ended screw or bolt 34 through the chan- 
nel member 12 and the nut 6. For safety reasons 

75 the screw 34 is provided with a locking wire 36. If 
by some mischance the balls 10 are all jammed up 
and result in the breaking of stem 22, then the ball 
deflector 20 will just slide a small distance until it 
encounters the semi-spherical end 38 of the screw 

20 member 34. The movement of the ball deflector 20 
will be arrested by the semi-spherical end 38 of 
screw 34 so that the ball bearing screw and nut 
assembly can continue to function. This is particu- 
larly important when, for example, the screw and 

25 nut assembly is used to operate the flaps of an 
aircraft. If desired, further retention screws such as 
34 could be provided at other circumferential loca- 
tions. 

Grease fittings are also provided, for example 
30 40 and 42, in appropriate recesses as shown in 
Figure 1. 

In the illustrated assembly for aircraft, addi- 
tional components, such as wipers or scrapers 44, 
are provided. 

35 It will be readily apparent to a person skilled in 
the art that a number of variations and modifica- 
tions can be made without departing from the true 
spirit of the invention which will now be pointed out 
in the appended claims. 

40 

Claims 

The embodiments of the invention in which an 
45 exclusive property or privilege is claimed Are de- 
fined as foliows:- 

1. A ball bearing screw and nut assembly com- 
prising: 

(a) a screw formed with a helical groove, 
50 (b) a tubular nut body around said screw 

formed with an internal helical groove having a 
radius of curvature co-operating with said screw 
groove to define a helical channel, 

(c) a plurality of anti-friction balls in said 
55 helical channel interconnecting said nut body and 
screw whereby relative rotation therebetween pro- 
vides relative axial motion, 
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(d) a cast steel channel-forming ball return 
guide mounted on the external surface of said nut 
body, 

(e) said channel-forming ball return guide 
comprising a channel member extending trans- 
versely of the longitudinal axis of said assembly 
between first and second integral end portions, the 
internal radial dimension of said channel member 
being substantially equal to the diameter of each of 
said balls to define a recirculating passage of con- 
stant dimensions with the external surface of said 
nut body, and 

(f) end passages through the wall of said nut 
body at each end of said channel member con- 
necting the ends of said. helical channel. and said- 
recirculating passage, said external surface being 
substantially smooth and unaltered between said 
end passages. 

2. A ball bearing screw and nut assembly ac- 
cording to claim 1 including a cotter pin through 
each said stem for additional locking of each said 
self-locking nut. 

3. A bail bearing screw and nut assembly ac- 
cording to claim 1 including a ball deflector at each 
end of said helical channel, said ball deflectors 
each having a stem adapted to extend through a 
respective radial opening in said nut body and 
through a respective one of said first and second 
end portions, and a self-locking nut on the external 
end of each stem to hold said channel forming ball 
return guide in position. 

4. A ball bearing screw and nut assembly ac- 
cording to claim 3 including a member circum- 
ferentially spaced from each ball deflector in a 
direction away from said balls and protruding 
through said return guide and said nut body to 
restrict movement of the respective ball deflector. 

5. A ball bearing screw and nut assembly ac- 
cording to claim 4 wherein the inner end of each 
said member is semi-spherical. 

6. A ball nut for association with an elongate 
ball screw, said nut being generally of tubular con- 
figuration provided with an internal ball receiving 
threaded groove to define a helical channel, said 
nut having end passages at each end of said 
channel extending substantially radially from said 
helical channel to the exterior surface of said nut, 
the exterior surface of said nut being substantially 
smooth and unaltered between said end passages, 
a return guide member of investment cast steel 
overlying the portion of said external surface be- 
tween said end passages to form a recirculating 
passage of constant dimensions between said end 
passages. 

7. A ball nut for association with an elongate 
ball screw, said nut being generally of tubular con- 
figuration provided with an internal ball receiving 
threaded groove to define a helical channel, said 



nut having end passages at each end of said 
channel extending substantially radially from said 
helical channel to the exterior surface of said nut, 
the exterior surface of said nut being substantially 
5 smooth and unaltered between said end passages, 
a return guide member of investment cast steel 
overlying the portion of said external surface be- 
tween said end passages to form a recirculating 
passage of constant dimensions between said end 
10 passages, a ball deflector at each end of said 
helical channel, said ball deflectors each having a 
stem adapted to extend through a respective radial 
opening in said nut and through a respective end 
portion integral with said return guide member, a 
.75 member- circumferentially spaced from each ball 
deflector in a direction away from the respective 
end passage and protruding through said return 
guide member and said nut to restrict movement of 
the respective ball deflector. 
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